The title compound, C 15 H 16 O 2 , crystallizes with three independent molecules in the asymmetric unit. The intramolecular torsion angle between the aromatic rings of each molecule are À36.4 (3), 41.3 (3) and À37.8 (3) . In the crystal, the complicated packing of the molecules forms wave-like layers along the b and c axes. The molecules are connected via extensive methoxy-phenyl C-HÁ Á Á interactions. A weak C-HÁ Á ÁO hydrogen-bonding network also exists between methoxy O atoms and aromatic or methoxy H atoms.
Related literature
For discussion of hydrogen bonding, see: Steiner (2002) . For similar structures, see: Nakagawa et al. (1984) ; Pandi et al. (2000) ; Lahtinen et al. (2013a,b) . For details of the synthesis, see: Dol et al. (1998) ; Percec et al. (2006) . The Suzuki-Miyaura cross-coupling reaction (Miyaura & Suzuki, 1995) is widely used for the synthesis of biphenyls and related biaryl structures in organic, polymer, and supramolecular chemistry. Such structures are frequently used as building blocks for e.g. precursors to liquid crystals (Solladié & Zimmermann 1984) , supramolecular polymers (Brunsveld et al. 2001) , dendritic molecules (Nummelin et al. 2000) as well as Percec-type selfassembling biphenyl dendrons (Percec et al., 2006 (Percec et al., , 2007 Rosen et al., 2009 Rosen et al., , 2010 Table 1 Hydrogen-bond geometry (Å , ).
Cg1-Cg6 are the centroids of C26-C31, C2-C7, C33-C38, C20-C25, C8-C13 and C26-C31 aromatic rings, respectively. Symmetry codes: (i) Àx À 2; y þ 1 2 ; Àz À 1 2 ; (ii) x þ 1; y À 1; z; (iii) x þ 1; y; z; (iv) Àx À 2; y À 1 2 ; Àz À 1 2 ; (v) x; y þ 1; z; (vi) x À 1; y; z.
Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: OLEX2 (Dolomanov et al., 2009) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: OLEX2.
Comment
The Suzuki-Miyaura cross-coupling reaction (Miyaura & Suzuki 1995) is widely used for the synthesis of biphenyls and related biaryl structures in organic, polymer, and supramolecular chemistry. Such structures are frequently used as building blocks for e.g precursors to liquid crystals (Solladié & Zimmermann 1984) , supramolecular polymers (Brunsveld et al. 2001) , dendritic molecules (Nummelin et al. 2000) , and recently, Percec-type self-assembling supramolecular dendrimers (Percec et al. 2006 (Percec et al. , 2007 Rosen et al. 2009 Rosen et al. , 2010 . Herein we report the crystal structure of title compound 3,5-dimethoxy-4′-methylbiphenyl (I) as a contribution to a structural study of biphenyl derivatives.
The compound (I) crystallizes in orthorhombic P2 1 2 1 2 1 (No. 19) spacegroup without any solvent molecules. The asymmetric unit is consisted of three crystallographically independent but conformationally quite similar molecules Extensive network of C-H···π and π-π interactions occur between methoxy groups and neighboring phenyl groups and between the phenyl rings ( Figure 5 ) with distances varying from 3.366 (3) to 3.686 (3) Å and from 4.8418 (11) to 4.9137 (12) Å, respectively (Table 1) . Also weak C-H···O hydrogen bond networks (Steiner 2002) exist between the methoxy groups of 3,5-dimethoxyphenyl rings and neighbouring hydrogen atoms located either on methoxy groups or in aromatic rings with D···A distances varying from 3.321 (2) to 3.703 (3) Å.
Experimental
A flame dried Schlenk-tube was charged with 4-methylphenylboronic acid (6.00 g, 44.13 mmol), potassium fluoride (5.13 g, 88.30 mmol), 1-chloro-3,5-dimethoxybenzene (5.08 g, 29.43 mmol), Pd(OAc) 2 (66 mg, 0.29 mmol, 1.0 mol%) and 2-(di-tert-butylphosphino)biphenyl (176 mg, 0.59 mmol, 2.0 mol%). The flask was sealed with a teflon screwcap, evacuated/backfilled with argon five times. Then dry, degassed THF (40 ml) was added via syringe. The reaction mixture was stirred at ambient temperature until the aryl chloride had been completely consumed as judged by GC analysis. The mixture was diluted with ether, filtered, and washed with 1 M NaOH. The aqueous layer was extracted with ether, the combined organic layer was washed with brine and dried with MgSO 4 . After evaporation the crude material was purified by flash column chromatography: silica gel/CH 2 Cl 2 . The solvent was evaporated and the product was re-crystallized from EtOH affording 6.40 g (95%) of a white crystalline solid. Crystals suitable for a single-crystal structure determination were obtained from a slow evaporation of ethanol. supplementary materials sup-2 Acta Cryst. (2013). E69, o510-o511
Refinement
Hydrogen atoms were calculated to their positions as riding atoms (C host) using isotropic displacement parameters that were fixed to be 1.2 or 1.5 times larger than those of the attached non-hydrogen atom.
Computing details
Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: CrysAlis PRO (Agilent, 2010); data reduction: CrysAlis PRO (Agilent, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: OLEX2 (Dolomanov et al., 2009) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009 ).
Figure 1
The molecular structure of the title compound showing 50% probability displacement ellipsoids and the atomic numbering.
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Figure 2
Overlay of three crystallographically disctinct molecules of an asymmetric unit. Extensive C-H···π and π-π interaction network shown along b-axis.
3,5-Dimethoxy-4′-methylbiphenyl
Crystal data 
where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.004 Δρ max = 0.21 e Å −3 Δρ min = −0.22 e Å −3 Extinction correction: SHELXL97 (Sheldrick, 2008) , Fc * =kFc[1+0.001xFc 2 λ 3 /sin(2θ)] -1/4 Extinction coefficient: 0.00022 (5) Absolute structure: Flack (1983) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) O32 0.0337 (9) 0.0178 (7) 0.0256 (7) −0.0004 (7) −0.0006 (7) −0.0008 (6) O15 0.0326 (9) 0.0153 (6) 0.0210 (7) 0.0011 (7) −0.0057 (6) 0.0012 (5) O17 0.0373 (9) 0.0223 (7) 0.0172 (6) 0.0002 (7) −0.0014 (7) −0.0015 (6) O34 0.0337 (9) 0.0237 (7) 0.0197 (7) −0.0028 (7) −0.0015 (7) −0.0025 (6) O51 0.0322 (9) 0.0180 (7) 0.0273 (7) −0.0013 (7) −0.0057 (7) −0.0014 (6) C48 0.0191 (10) 0.0235 (10) 0.0185 (9) 0.0014 (9) 0.0003 ( 0.0171 (10) 0.0193 (9) 0.0224 (9) −0.0008 (9) 0.0000 (8) −0.0021 (8) C45
0.0179 (10) 0.0319 (11) 0.0174 (9) −0.0003 (9) −0.0002 (8) −0.0013 (9) C35 0.0298 (12) 0.0283 (11) 0.0246 (10) −0.0031 (10) 0.0030 (9) −0.0075 (9) C10 0.0162 (10) 0.0165 (9) 0.0246 (10) −0.0004 (8) −0.0019 (8) 0.0003 (8) C30 0.0174 (10) 0.0249 (10) 0.0196 (9) 0.0004 (9) 0.0014 (8) −0.0017 (8) C28
0.0162 (10) 0.0196 (9) 0.0276 (10) 0.0003 (8) 0.0017 (9) −0.0001 (8) C36
0.0411 (15) 0.0238 (10) 0.0272 (11) −0.0018 (11) 0.0023 (10) −0.0035 (9) C2 0.0215 (11) 0.0207 (10) 0.0240 (9) −0.0045 (9) −0.0022 (9) 0.0031 (8) (12) 0.0202 (9) −0.0014 (11) −0.0021 (9) 0.0042 (9) C20 0.0233 (11) 0.0262 (10) 0.0243 (10) −0.0050 (10) −0.0044 (9) 0.0027 (9) C41 0.0214 (10) 0.0185 (9) 0.0223 (9) 0.0001 (8) 0.0025 (8) 0.0013 (8) C22 0.0262 (12) 0.0224 (10) 0.0223 (10) 0.0028 (9) 0.0003 (9) −0.0025 (8) C47 0.0171 (10) 0.0211 (9) 0.0261 (10) 0.0015 (9) 0.0016 (9) 0.0004 (8) C18 0.0307 (12) 0.0222 (10) 0.0214 (9) 0.0003 (10) 0.0015 (9) −0.0042 (8) C26-C31-C30-O34 −178.0 (2) C33-O32-C28-C29 −177.2 (2) C26-C31-C30-C29 0.8 (3) C7-C2-C3-C4 −1.4 (3) C26-C23-C24-C25 −176.7 (2) C52-O51-C47-C48 −160.9 (2) C26-C23-C22-C21 177.1 (2) C52-O51-C47-C46 18.8 (3) C27-C28-C29-C30 −0.6 (3) C1-C2-C3-C4 178.5 (2) C9-C8-C13-C12 0.9 (3) C1-C2-C7-C6 −179.7 (2) Hydrogen-bond geometry (Å, º) Cg1-Cg6 are the centroids of C26-C31, C2-C7, C33-C38, C20-C25, C8-C13 and C26-C31 aromatic rings, respectively. 
